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Abstract

Although a promising technique, phytoextraction has yet to see significant commercialization. Major limitations

include metal uptake rates and subsequent processing costs. However, it has been shown that liquid-culture-grown

Arabidopsis can take up and store palladium as nanoparticles. The processed plant biomass has catalytic activity

comparable to that of commercially available catalysts, creating a product of higher value than extracted bulk metal.

We demonstrate that the minimum level of palladium in Arabidopsis dried tissues for catalytic activity comparable to

commercially available 3% palladium-on-carbon catalysts was achieved from dried plant biomass containing between

12 and 18 g·kg  Pd. To advance this technology, species suitable for in-the-field application: mustard, miscanthus,

and 16 willow species and cultivars, were tested. These species were able to grow, and take up, palladium from both

synthetic and mine-sourced tailings. Although levels of palladium accumulation in field-suitable species are below

that required for commercially available 3% palladium-on-carbon catalysts, this study both sets the target, and is a

step toward, the development of field-suitable species that concentrate catalytically active levels of palladium. Life

cycle assessment on the phytomining approaches described here indicates that the use of plants to accumulate

palladium for industrial applications has the potential to decrease the overall environmental impacts associated with

extracting palladium using present-day mining processes. © 2017 American Chemical Society.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 65.821  

       

Indexed keywords

Engineering

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Environmental Science and Technology
Volume 51, Issue 5, 7 March 2017, Pages 2992-3000

Harumain, Z.A.S.a,f Parker, H.L.b Muñoz García, A.b Austin, M.J.b McElroy, C.R.b Hunt, A.J.b Clark, J.H.b

Meech, J.A.c Anderson, C.W.N.d Ciacci, L.e Graedel, T.E.e Bruce, N.C.a  Rylott, E.L.a  

a

b

c

  View additional affiliations

 View references (43)

-1



Cyanide | Cyanides | Free cyanide



Chemistry database information 

Substances

⤢

Pd

⤢

Pd

Cl Cl

ClCl

K

⤢

NC

K

⤢

I

⤢

O

O

CH3H2C

PlumX Metrics

Usage, Captures, Mentions,

Social Media and Citations

beyond Scopus.

Metrics 

6 Citations in Scopus

35th percentile

0.61 Field-Weighted

Citation Impact

Cited by 6 documents

,  , 

(2019) Chemical Engineering
Journal

, 

(2019) ChemSusChem

,  ,

(2019) Green Chemistry

Inform me when this document
is cited in Scopus:

 

Related documents

, 
 , 

(2016) Minerals

  ▻View all metrics



Biofuel Production Using

Thermochemical Conversion of

Heavy Metal-Contaminated

Biomass (HMCB) Harvested from
Phytoextraction Process

 Dastyar, W. Raheem, A. He, J.

Conservation of Critical Elements

of the Periodic Table

 Supanchaiyamat, N. Hunt, A.J.

Using: In vivo nickel to direct the
pyrolysis of hyperaccumulator
plant biomass

 Doroshenko, A. Budarin, V.
McElroy, R.

View all 6 citing documents

Set citation alert ▻

 ▻Set citation feed

Phytomining for artisanal gold
mine tailings management

 Krisnayanti, B.D. Anderson,
C.W.N. Sukartono, S.

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2facs.est.6b04821&locationID=1&categoryID=4&eid=2-s2.0-85020417983&issn=0013936X&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=efb73da4dd992315ec60d714bc794bb2&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2facs.est.6b04821&locationID=1&categoryID=4&eid=2-s2.0-85020417983&issn=0013936X&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=fb9b764eefee0fc774b44c2db9887a07&recordRank=
https://www.scopus.com/sourceid/21537?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57194505969&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=53463938100&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=56589680300&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=57194495903&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=56084371800&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=35563909000&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=7407828513&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=7003529443&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=7404306783&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=7801512845&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=7005457861&amp;eid=2-s2.0-85020417983
https://www.scopus.com/authid/detail.uri?authorId=7102846571&amp;eid=2-s2.0-85020417983
mailto:neil.bruce@york.ac.uk
https://www.scopus.com/authid/detail.uri?authorId=8721405800&amp;eid=2-s2.0-85020417983
mailto:liz.rylott@york.ac.uk
https://www.reaxys.com/?origin=Scopus
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85054646184&citeCnt=6&noHighlight=false&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56407166400&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55199752300&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=35322587000&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85059522439&citeCnt=6&noHighlight=false&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55543224000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=35563909000&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85063229231&citeCnt=6&noHighlight=false&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57207913033&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=7003502240&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57207910278&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&src=s&origin=recordpage
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85020417983
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84983422311&citeCnt=6&noHighlight=false&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55372360900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7404306783&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57190848429&zone=relatedDocuments


References (43)

Engineering

controlled terms:

Biomass Catalyst activity Catalysts Environmental impact Industrial plants Life cycle

Engineering

uncontrolled terms

Field application Life Cycle Assessment (LCA) Mining process Palladium catalyst

Palladium on carbons Phytoextraction Processing costs Willow species

Engineering main
heading:

Palladium

EMTREE drug terms: palladium soil pollutant

GEOBASE Subject
Index:

angiosperm biomass catalyst concentration (composition) environmental impact

extraction method life cycle analysis mining palladium phytoremediation

EMTREE medical

terms:

Arabidopsis Article biomass catalysis catalyst cultivar environmental impact

extraction life cycle assessment mine tailings Miscanthus giganteus mustard

nonhuman phytomining plant plant growth rhizome willow mining

soil pollutant

Species Index: Arabidopsis Miscanthus Salix

MeSH: Arabidopsis Catalysis Mining Mustard Plant Palladium Soil Pollutants

Chemicals and CAS Registry Numbers:

Palladium; Soil Pollutants

Funding details

Funding sponsor Funding number Acronym

Engineering and Physical Sciences Research Council EP/K022482/1 EPSRC

Funding text

This work was funded by the G8 Research Councils Initiative on Multilateral Research Funding grant code:

EP/K022482/1 and by the U.S. National Science Foundation under Grant 1256286. Z.A.S.H. thanks the Ministry of

Higher Education of Malaysia, the International Islamic University of Malaysia; and the Radhika Sreedhar fund.

A.M.G. thanks the Wild Fund Scholarship from the Department of Chemistry, University of York. We thank North

American Palladium for providing the mine tailings samples. We thank also Philip Nuss for helpful discussion on LCA

modeling. This paper is dedicated to the memory of John A. Meech.

Wilson-Corral, V., Anderson, C.W.N., Rodriguez-Lopez, M. 

(2012) Journal of Environmental Management, 111, pp. 249-257.  . 

⬈See opportunities by EPSRC

ISSN: 0013936X

CODEN: ESTHA

Source Type: Journal
Original language: English

DOI: 10.1021/acs.est.6b04821

PubMed ID: 

Document Type: Article
Publisher: American Chemical Society

28191957

 ▻View in search results format

1

Gold phytomining. A review of the relevance of this technology to mineral extraction in
the 21st century

Cited 29 times

(2016) Minerals

,  , 
(2012) Ecotoxicology

,  , 
(2004) Chemosphere

 

Find more related documents in
Scopus based on:

On the role of b-cyanoalanine

synthase (CAS) in metabolism of
free cyanide and ferri-cyanide by
rice seedlings

 Yu, X.-Z. Lu, P.-C. Yu, Z.

Metabolism of cyanide by
Chinese vegetation

 Yu, X. Trapp, S. Zhou, P.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www.mendeley.com/research-funding/501100000266/opportunities?dgcid=scopus_referral_fundingacknowledgement
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ncbi.nlm.nih.gov%2fpubmed%2f28191957&locationID=1&categoryID=41&linkType=PubMedLinking&origin=recordpage&zone=journalDetails&dig=97ca1ed467f0e72a80b2194d39812fca
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=4b98d1f933c34f8d093898cb62074bbb&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85020417983%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85020417983
https://www.scopus.com/record/display.uri?eid=2-s2.0-84865532272&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84865532272&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84861692971&citeCnt=6&noHighlight=false&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=24449490500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=54080071300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56299060500&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-2142727319&citeCnt=6&noHighlight=false&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=24449490500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7005939570&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=8884982200&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85020417983&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85020417983&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85020417983&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


(2012) Journal of Environmental Management, 111, pp. 249-257.  . 

doi: 10.1016/j.jenvman.2012.07.037 

Parker, H.L., Rylott, E.L., Hunt, A.J., Dodson, J.R., Taylor, A.F., Bruce, N.C., Clark, J.H. 

 (Open Access)

(2014) PLoS ONE, 9 (1), art. no. e87192.  . 

doi: 10.1371/journal.pone.0087192

Hunt, A.J., Anderson, C.W.N., Bruce, N., García, A.M., Graedel, T.E., Hodson, M., Meech, J.A., (...), Clark,

J.H. 

(2014) Green Processing and Synthesis, 3 (1), pp. 3-22.  . 

 

doi: 10.14315/evth-2014-0205

Salt, D.E., Blaylock, M., Kumar, N.P.B.A., Dushenkov, V., Ensley, B.D., Chet, I., Raskin, I. 

(1995) Bio/Technology, 13 (5), pp. 468-474.  . 
doi: 10.1038/nbt0595-468

Garbisu, C., Alkorta, I. 

(2001) Bioresource Technology, 77 (3), pp. 229-236.  . 
 

doi: 10.1016/S0960-8524(00)00108-5

Robinson, B.H., Anderson, C.W.N., Dickinson, N.M. 

(2015) Journal of Geochemical Exploration, 151, pp. 34-40.  . 
 

doi: 10.1016/j.gexplo.2015.01.001 

Shuttleworth, P.S., De Bruyn, M., Parker, H.L., Hunt, A.J., Budarin, V.L., Matharu, A.S., Clark, J.H. 

(2014) Green Chemistry, 16 (2), pp. 573-584.  . 
doi: 10.1039/c3gc41555d

Kuzovkina, Y.A., Knee, M., Quigley, M.F. 

Cited 29 times

View at Publisher

2

Supported palladium nanoparticles synthesized by living plants as a catalyst for
Suzuki-Miyaura reactions

Cited 32 times

http://www.plosone.org/article/fetchObject.action?
uri=info%3Adoi%2F10.1371%2Fjournal.pone.0087192&representation=PDF

View at Publisher

3

Phytoextraction as a tool for green chemistry

Cited 29 times

http://www.degruyter.com/view/j/gps

View at Publisher

4

Phytoremediation: A novel strategy for the removal of toxic metals from the
environment using plants

Cited 1497 times

View at Publisher

5

Phytoextraction: A cost-effective plant-based technology for the removal of metals from
the environment

Cited 537 times
www.elsevier.com/locate/biortech

View at Publisher

6

Phytoextraction: Where's the action?

Cited 43 times
http://www.sciencedirect.com/science/journal/03756742

View at Publisher

7

Applications of nanoparticles in biomass conversion to chemicals and fuels

Cited 49 times

View at Publisher

8

Cadmium and copper uptake and translocation in five willow (Salix L.) species

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84865532272&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jenvman.2012.07.037&locationID=3&categoryID=4&eid=2-s2.0-84865532272&issn=03014797&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=241185175fc66c44bf0b75cd5c599d25&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84900324515&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84900324515&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0087192&representation=PDF
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0087192&locationID=3&categoryID=4&eid=2-s2.0-84900324515&issn=19326203&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=2fe2f8010f94359186525addc2d96129&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84990943744&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84990943744&src=s&origin=reflist&refstat=core
http://www.degruyter.com/view/j/gps
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.14315%2fevth-2014-0205&locationID=3&categoryID=4&eid=2-s2.0-84990943744&issn=21919550&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=683b650b673eb4e5f16aa889b7ce1fd3&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0029007917&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-0029007917&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fnbt0595-468&locationID=3&categoryID=4&eid=2-s2.0-0029007917&issn=0733222X&linkType=ViewAtPublisher&year=1995&origin=reflist&dig=de25ab4489506e22d1e9962accbee659&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035189595&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-0035189595&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/biortech
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0960-8524%2800%2900108-5&locationID=3&categoryID=4&eid=2-s2.0-0035189595&issn=09608524&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=824f1d906c9610e1df1a48c636086787&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84922607210&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84922607210&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/journal/03756742
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.gexplo.2015.01.001&locationID=3&categoryID=4&eid=2-s2.0-84922607210&issn=03756742&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=1e5a4c08fc6bf6556ee02ecc93185397&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84893163439&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84893163439&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1039%2fc3gc41555d&locationID=3&categoryID=4&eid=2-s2.0-84893163439&issn=14639262&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=3f36cad0a3a214b6b73d0894a3efb7ac&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-4944259951&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=


(2004) International Journal of Phytoremediation, 6 (3), pp. 269-287.  . 

doi: 10.1080/16226510490496726

Zhivotovsky, O.P., Kuzovkina, Y.A., Schulthess, C.P., Morris, T., Pettinelli, D. 

(2011) International Journal of Phytoremediation, 13 (8), pp. 731-749.  . 
doi: 10.1080/15226514.2010.525555

Evangelou, M.W.H., Robinson, B.H., Günthardt-Goerg, M.S., Schulin, R. 

(2012) International Journal of Phytoremediation, 15 (1), pp. 77-90.  . 
doi: 10.1080/15226514.2012.670317

Pulford, I.D., Watson, C. 

(2003) Environment International, 29 (4), pp. 529-540.  . 
 

doi: 10.1016/S0160-4120(02)00152-6

Punshon, T., Dickinson, N. 

(1999) International Journal of Phytoremediation, 1 (4), pp. 361-385.  . 
 

doi: 10.1080/15226519908500025

Dos Santos Utmazian, M.N., Wieshammer, G., Vega, R., Wenzel, W.W. 

(2007) Environmental Pollution, 148 (1), pp. 155-165.  . 
doi: 10.1016/j.envpol.2006.10.045 

Nsanganwimana, F., Pourrut, B., Mench, M., Douay, F. 

(2014) Journal of Environmental Management, 143, pp. 123-134.  . 
 

doi: 10.1016/j.jenvman.2014.04.027 

Chen, B.-C., Lai, H.-Y., Juang, K.-W.  

(2012) Ecotoxicology and Environmental Safety, 80, pp. 393-400.  . 

Cited 100 times

View at Publisher

9

Lead uptake and translocation by willows in pot and field experiments

Cited 21 times

View at Publisher

10

METAL UPTAKE AND ALLOCATION IN TREES GROWN ON CONTAMINATED LAND:
IMPLICATIONS FOR BIOMASS PRODUCTION

Cited 33 times

View at Publisher

11

Phytoremediation of heavy metal-contaminated land by trees - A review

Cited 808 times
www.elsevier.com/locate/envint

View at Publisher

12

Heavy metal resistance and accumulation characteristics in willows

Cited 41 times
http://www.tandf.co.uk/journals/titles/15226514.asp

View at Publisher

13

Hydroponic screening for metal resistance and accumulation of cadmium and zinc in
twenty clones of willows and poplars

Cited 170 times

View at Publisher

14

Suitability of Miscanthus species for managing inorganic and organic contaminated
land and restoring ecosystem services. A review

Cited 56 times
http://www.elsevier.com/inca/publications/store/6/2/2/8/7/1/index.htt

View at Publisher

15

Model evaluation of plant metal content and biomass yield for the phytoextraction of
heavy metals by switchgrass

Cited 35 times

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-4944259951&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f16226510490496726&locationID=3&categoryID=4&eid=2-s2.0-4944259951&issn=15226514&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=c5e30c2e50f724bdf1a7e288a7bc3b4d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79958132051&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-79958132051&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f15226514.2010.525555&locationID=3&categoryID=4&eid=2-s2.0-79958132051&issn=15226514&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=6462aff3f2cb487b49b51bf96e775910&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84864677125&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84864677125&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f15226514.2012.670317&locationID=3&categoryID=4&eid=2-s2.0-84864677125&issn=15226514&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=3b6b1058f5a24feba00743f93c8dd02b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0038070573&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-0038070573&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/envint
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0160-4120%2802%2900152-6&locationID=3&categoryID=4&eid=2-s2.0-0038070573&issn=18736750&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=0f6aaceb4f29d9b67cd55e4724bc8c61&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0012131520&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-0012131520&src=s&origin=reflist&refstat=core
http://www.tandf.co.uk/journals/titles/15226514.asp
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f15226519908500025&locationID=3&categoryID=4&eid=2-s2.0-0012131520&issn=15226514&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=9d499be67ef7d578c8b0ba19d072d837&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-34247885943&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-34247885943&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.envpol.2006.10.045&locationID=3&categoryID=4&eid=2-s2.0-34247885943&issn=02697491&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=e802bcc078b7396f741badd344e4887b&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84901670230&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84901670230&src=s&origin=reflist&refstat=core
http://www.elsevier.com/inca/publications/store/6/2/2/8/7/1/index.htt
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jenvman.2014.04.027&locationID=3&categoryID=4&eid=2-s2.0-84901670230&issn=10958630&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=fd150467bf600c2620004ddf6d7798d3&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84860519306&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84860519306&src=s&origin=reflist&refstat=core


(2012) Ecotoxicology and Environmental Safety, 80, pp. 393-400.  . 
doi: 10.1016/j.ecoenv.2012.04.011 

Balsamo, R.A., Kelly, W.J., Satrio, J.A., Ruiz-Felix, M.N., Fetterman, M., Wynn, R., Hagel, K. 

(2015) International Journal of Phytoremediation, 17 (5), pp. 448-455.  . 

 
doi: 10.1080/15226514.2014.922918

Margaritopoulou, T., Roka, L., Alexopoulou, E., Christou, M., Rigas, S., Haralampidis, K., Milioni, D. 

(2016) Molecular Biotechnology, 58 (3), pp. 149-158.  . 

 
doi: 10.1007/s12033-016-9913-6

Van Der Ent, A., Baker, A.J.M., Reeves, R.D., Chaney, R.L., Anderson, C.W.N., Meech, J.A., Erskine,
P.D., (...), Mulligan, D.R. 

(2015) Environmental Science and Technology, 49 (8), pp. 4773-4780.  . 

 
doi: 10.1021/es506031u

Rodrigues, J., Houzelot, V., Ferrari, F., Echevarria, G., Laubie, B., Morel, J.-L., Simonnot, M.-O., (...), Pons,

M.-N. 

(2016) Journal of Cleaner Production, 139, pp. 770-778.  . 
doi: 10.1016/j.jclepro.2016.08.110 

Kostarelos, K., Gavriel, I., Stylianou, M., Zissimos, A.M., Morisseau, E., Dermatas, D. 

(2015) Bulletin of Environmental Contamination and Toxicology, 94 (3), pp. 269-274.  . 
 

doi: 10.1007/s00128-015-1461-4

Donato, D.B., Nichols, O., Possingham, H., Moore, M., Ricci, P.F., Noller, B.N. 

(2007) Environment International, 33 (7), pp. 974-984.  . 
 

doi: 10.1016/j.envint.2007.04.007 

(2005) Fact Sheet - Cyanide and Its Use by the Minerals Industry.  .

Minerals Council of Australia (accessed 6 January 2017)

Cited 35 times

View at Publisher

16

Utilization of Grasses for Potential Biofuel Production and Phytoremediation of Heavy
Metal Contaminated Soils

Cited 19 times

http://www.tandf.co.uk/journals/titles/15226514.asp

View at Publisher

17

Biotechnology Towards Energy Crops

Cited 6 times

http://www.springer.com/humana+press/journal/12033

View at Publisher

18

Agromining: Farming for metals in the future?

Cited 103 times

http://pubs.acs.org/journal/esthag

View at Publisher

19

Life cycle assessment of agromining chain highlights role of erosion control and
bioenergy

Cited 10 times

View at Publisher

20

Legacy soil contamination at abandoned mine sites: Making a case for guidance on soil
protection

Cited 21 times
link.springer.de/link/service/journals/00128/index.htm

View at Publisher

21

A critical review of the effects of gold cyanide-bearing tailings solutions on wildlife

Cited 98 times
www.elsevier.com/locate/envint

View at Publisher

22 Cited 2 times

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84860519306&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ecoenv.2012.04.011&locationID=3&categoryID=4&eid=2-s2.0-84860519306&issn=01476513&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=fff37be4733c2a58c3fe298d87aac10c&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84918840135&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84918840135&src=s&origin=reflist&refstat=core
http://www.tandf.co.uk/journals/titles/15226514.asp
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f15226514.2014.922918&locationID=3&categoryID=4&eid=2-s2.0-84918840135&issn=15497879&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=af7c5aa9fa82639cf1796286f68f80d8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84961286051&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84961286051&src=s&origin=reflist&refstat=core
http://www.springer.com/humana+press/journal/12033
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12033-016-9913-6&locationID=3&categoryID=4&eid=2-s2.0-84961286051&issn=15590305&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=a84452183095ac9265d07652d23b8167&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84928411332&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84928411332&src=s&origin=reflist&refstat=core
http://pubs.acs.org/journal/esthag
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fes506031u&locationID=3&categoryID=4&eid=2-s2.0-84928411332&issn=15205851&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=2a609f540002e3b66f51a28cc17ca217&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84995688309&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84995688309&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jclepro.2016.08.110&locationID=3&categoryID=4&eid=2-s2.0-84995688309&issn=09596526&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=641bf5e3f54d7a5100a1c577cfb3eb53&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84925520266&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84925520266&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/link.springer.de/link/service/journals/00128/index.htm
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs00128-015-1461-4&locationID=3&categoryID=4&eid=2-s2.0-84925520266&issn=14320800&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=1c75ceff9e52106cc3a07cc15801c6c6&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-34547941600&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-34547941600&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/envint
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.envint.2007.04.007&locationID=3&categoryID=4&eid=2-s2.0-34547941600&issn=18736750&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=1ee36b7e71117889c3550b3f6e138a67&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84957091499&src=s&origin=reflist&refstat=dummy


Minerals Council of Australia (accessed 6 January 2017)
 

 

Taylor, A.F., Rylott, E.L., Anderson, C.W.N., Bruce, N.C. 

 (Open Access)

(2014) PLoS ONE, 9 (4), art. no. e93793.  . 

doi: 10.1371/journal.pone.0093793

Stewart, M.

(2001) The Application of Life Cycle Assessment to Mining, Minerals and Metals 
Report of the MMSD workshop on life cycle assessment

 

Nuss, P., Eckelman, M.J. 

 (Open Access)

(2014) PLoS ONE, 9 (7), art. no. e101298.  . 

doi: 10.1371/journal.pone.0101298

Norgate, T., Jahanshahi, S. 

(2011) Minerals Engineering, 24 (14), pp. 1563-1570.  . 
doi: 10.1016/j.mineng.2011.08.007 

Giurco, D.P., Stewart, M., Petrie, J.G. 
The role of LCA in performance assessment in minerals processing - A copper case study
(2000) Environmental Issues and Management of Waste in Energy and Mineral Production, pp. 267-
273.  .

In: Singhal, R. Mehrotra, A. Rotterdam

 

Travis, E.R., Hannink, N.K., Van Der Gast, C.J., Thompson, I.P., Rosser, S.J., Bruce, N.C. 

(Open Access)

(2007) Environmental Science and Technology, 41 (16), pp. 5854-5861.  . 
doi: 10.1021/es070507a

Stewart, M.H., Petrie, J.Y. 
Critical issues for life cycle impact assessment in minerals processing and metals refining

(2004) 2nd International Conference on the Sustainable Processing of Minerals
In Green processing, emantle, Australia 

 

http://www.infomine.com/library/publications/docs/MineralsCouncilAustralia2005.pdf

23

Investigating the toxicity, uptake, nanoparticle formation and genetic response of
plants to gold

Cited 55 times

http://www.plosone.org/article/fetchObject.action?
uri=info%3Adoi%2F10.1371%2Fjournal.pone.0093793&representation=PDF

View at Publisher

24

25

Life cycle assessment of metals: A scientific synthesis

Cited 125 times
http://www.plosone.org/article/fetchObject.action?
uri=info%3Adoi%2F10.1371%2Fjournal.pone.0101298&representation=PDF

View at Publisher

26

Reducing the greenhouse gas footprint of primary metal production: Where should
the focus be?

Cited 36 times

View at Publisher

27

Cited 8 times

28

Impact of transgenic tobacco on trinitrotoluene (TNT) contaminated soil community

Cited 40 times

View at Publisher

29

http://www.infomine.com/library/publications/docs/MineralsCouncilAustralia2005.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84899668213&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84899668213&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0093793&representation=PDF
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0093793&locationID=3&categoryID=4&eid=2-s2.0-84899668213&issn=19326203&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=17c2f08ba46a8b967ca69798e3542714&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84904390057&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84904390057&src=s&origin=reflist&refstat=core
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0101298&representation=PDF
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1371%2fjournal.pone.0101298&locationID=3&categoryID=4&eid=2-s2.0-84904390057&issn=19326203&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=61449ca82309ddd797d9e291052becff&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-80054018695&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-80054018695&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.mineng.2011.08.007&locationID=3&categoryID=4&eid=2-s2.0-80054018695&issn=08926875&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=33aa45a5b9df4f6da0ca920d35b3eb34&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-58049164422&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-34548090845&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-34548090845&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fes070507a&locationID=3&categoryID=4&eid=2-s2.0-34548090845&issn=0013936X&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=537322a4a8c738b41f1468e38f4401a7&recordRank=


Anderson, C.W.N., Bhatti, S.M., Gardea-Torresdey, J., Parsons, J.  

(2013) ACS Sustainable Chemistry and Engineering, 1 (6), pp. 640-648.  . 
doi: 10.1021/sc400011s

Budarin, V.L., Shuttleworth, P.S., Dodson, J.R., Hunt, A.J., Lanigan, B., Marriott, R., Milkowski,

K.J., (...), Clark, J.H. 

(2011) Energy and Environmental Science, 4 (2), pp. 471-479.  . 
doi: 10.1039/c0ee00184h

Clark, J.H., Budarin, V., Deswarte, F.E.I., Hardy, J.J.E., Kerton, F.M., Hunt, A.J., Luque, R., (...), Wilson, A.J. 

(2006) Green Chemistry, 8 (10), pp. 853-860.  . 
doi: 10.1039/b604483m

Nassar, N.T. 

(2013) RSC Green Chemistry, pp. 185-206.  . 
 

ISBN: 978-184973616-9

Vermaak, C.F. 

(1995) Platinum-Group Metals: A Global Perspective Mintek.  .
Randburg, South Africa 

 

Kozyrev, S.M., Emelina, L.N., Oleshkevich, O.I., Yakovleva, O.A., Lyalinov, D.V., Maximov, V.I. 
(2002) The Geology, Geochemistry, Mineralogy and Mineral Beneficiation of Platinum-Group
Elements.  .
Canadian Institute of Mining, Metallurgy and Petroleum: Montreal, Canada 

 

Merkle, R.K.W., McKenzie, A.D. 

(2002) The Geology, Geochemistry, Mineralogy and Mineral Beneficiation of Platinum-Group
Elements.  .
Canadian Institute of Mining, Metallurgy and Petroleum: Montreal, Canada 

 

Castric, P.A., Farnden, K.J.F., Conn, E.E. 

(1972) Archives of Biochemistry and Biophysics, 152 (1), pp. 62-69.  . 
doi: 10.1016/0003-9861(72)90193-2

Yu, X.-Z., Gu, J.-D. 

30

In vivo effect of copper and silver on synthesis of gold nanoparticles inside living
plants

Cited 15 times

View at Publisher

31

Use of green chemical technologies in an integrated biorefinery

Cited 91 times

View at Publisher

32

Green chemistry and the biorefinery: A partnership for a sustainable future

Cited 215 times

View at Publisher

33

Anthropospheric losses of platinum group elements

Cited 6 times
http://www.rsc.org/shop/books/series/81.asp?seriesid=81

34

Cited 69 times

35

Cited 31 times

36

Cited 31 times

37

Cyanide metabolism in higher plants. V. The formation of asparagine from β-
cyanoalanine

Cited 83 times

View at Publisher

Uptake, accumulation and metabolic response of ferricyanide in weeping willows

https://www.scopus.com/record/display.uri?eid=2-s2.0-84884212622&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84884212622&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fsc400011s&locationID=3&categoryID=4&eid=2-s2.0-84884212622&issn=21680485&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=b9e6425d477a4d922589f15d80e39cf1&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-79851503564&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-79851503564&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1039%2fc0ee00184h&locationID=3&categoryID=4&eid=2-s2.0-79851503564&issn=17545692&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=3140c1f664e54775e6affa82471bf900&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33749506286&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-33749506286&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1039%2fb604483m&locationID=3&categoryID=4&eid=2-s2.0-33749506286&issn=14639262&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=3f0e30cfb0212e3ab9e1f6f2bfd14450&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84897546357&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84897546357&src=s&origin=reflist&refstat=core
http://www.rsc.org/shop/books/series/81.asp?seriesid=81
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-0003560745&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-3142675217&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-3142675217&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0015402509&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-0015402509&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2f0003-9861%2872%2990193-2&locationID=3&categoryID=4&eid=2-s2.0-0015402509&issn=10960384&linkType=ViewAtPublisher&year=1972&origin=reflist&dig=9b85aa9bb56f63e3519b13c8f34eb7d2&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-58149381887&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=


 1 of 1

(2009) Journal of Environmental Monitoring, 11 (1), pp. 145-152.  . 
doi: 10.1039/b809304k

Larsen, M., Trapp, S. 

(2006) Environmental Science and Technology, 40 (6), pp. 1956-1961.  . 
doi: 10.1021/es051224q

Larsen, M., Trapp, S., Pirandello, A. 

(2004) Chemosphere, 54 (3), pp. 325-333.  . 

 
doi: 10.1016/S0045-6535(03)00662-3

Ebbs, S., Bushey, J., Poston, S., Kosma, D., Samiotakis, M., Dzombak, D. 

(Open Access)

(2003) Plant, Cell and Environment, 26 (9), pp. 1467-1478.  . 
doi: 10.1046/j.0016-8025.2003.01069.x 

Xu, Q., Zhang, L., Shi, W., Cui, Y. 

 (Open Access)

(2009) Polish Journal of Chemical Technology, 11 (3), pp. 22-26.  . 

doi: 10.2478/v10026-009-0031-0

Gwynne, P. 

(2013) Nature, 495 (7440), pp. S12-S13.  . 
doi: 10.1038/495S12a

 Bruce, N.C.; Centre for Novel Agricultural Products, Department of Biology, University of York, Wentworth Way,

York, United Kingdom; email:   

© Copyright 2017 Elsevier B.V., All rights reserved.

38 Uptake, accumulation and metabolic response of ferricyanide in weeping willows

Cited 14 times

View at Publisher

39

Uptake of iron cyanide complexes into willow trees

Cited 36 times

View at Publisher

40

Removal of cyanide by woody plants

Cited 53 times

www.elsevier.com/locate/chemosphere

View at Publisher

41

Transport and metabolism of free cyanide and iron cyanide complexes by willow

Cited 72 times

View at Publisher

42

Catalytic performances of cross-linking humic acids supported Pd/Ni bimetallic
catalyst for heck reaction

Cited 5 times

View at Publisher

43

Microbiology: There's gold in them there bugs

Cited 12 times

View at Publisher

 

neil.bruce@york.ac.uk

◅ Back to results  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Language

日本語に切り替える

切换到简体中文

切換到繁體中文

Customer Service

Help

Contact us

https://www.scopus.com/record/display.uri?eid=2-s2.0-58149381887&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-58149381887&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1039%2fb809304k&locationID=3&categoryID=4&eid=2-s2.0-58149381887&issn=14640325&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=6fabf0f608b97e361f2821ef9317ebe9&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33645225573&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-33645225573&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fes051224q&locationID=3&categoryID=4&eid=2-s2.0-33645225573&issn=0013936X&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=0130c8035587432705d039607a7cea27&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0346154793&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-0346154793&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/chemosphere
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0045-6535%2803%2900662-3&locationID=3&categoryID=4&eid=2-s2.0-0346154793&issn=00456535&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=c55c4b9cb4275bd563010ec13acdd4cf&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0141684854&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-0141684854&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1046%2fj.0016-8025.2003.01069.x&locationID=3&categoryID=4&eid=2-s2.0-0141684854&issn=01407791&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=7f2f72be77a88a781ccf6f3e78353e54&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-70350169907&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-70350169907&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2478%2fv10026-009-0031-0&locationID=3&categoryID=4&eid=2-s2.0-70350169907&issn=15098117&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=9b5ff4d43217cbd641ccbf6999458366&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84874960408&origin=reflist&sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85020417983&refeid=2-s2.0-84874960408&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2f495S12a&locationID=3&categoryID=4&eid=2-s2.0-84874960408&issn=00280836&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=6572a399720d658fb83a53cf556e1906&recordRank=
mailto:neil.bruce@york.ac.uk
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts&st2=&sid=d7122097073299b490be8c05e0b15bd0&sot=b&sdt=b&sl=98&s=TITLE%28Toward+Financially+Viable+Phytoextraction+and+Production+of+Plant-Based+Palladium+Catalysts%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer


Scopus blog

Scopus API

Privacy matters

切換到繁體中文

Русский язык

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

